persons with OSA who are asymptomatic or have unrecognized symptoms is unknown. Severe OSA is associated with increased all-cause mortality 6 ; however, the role OSA plays in increasing overall mortality, independent from other risk factors (older age, higher body mass index [BMI] , and other cardiovascular risk factors), is less clear. In addition to mortality, other adverse health outcomes associated with untreated OSA include cardiovascular disease and cerebrovascular events, diabetes, cognitive impairment, decreased quality of life, and motor vehicle crashes.
Detection
Evidence on the use of validated screening questionnaires in asymptomatic adults (or adults with unrecognized symptoms) to accurately identify who will benefit from further testing for OSA is inadequate. The USPSTF identified this as a critical gap in the evidence.
Benefits of Early Detection and Intervention or Treatment
The USPSTF found inadequate direct evidence on the benefit of screening for OSA in asymptomatic populations. The USPSTF found no studies that evaluated the effect of screening for OSA on health 
US Preventive Services Task Force Grades and Levels of Certainty

What the USPSTF Grades Mean and Suggestions for Practice
Grade Definition A The USPSTF recommends the service. There is high certainty that the net benefit is substantial. Offer or provide this service.
Suggestions for Practice B
The USPSTF recommends the service. There is high certainty that the net benefit is moderate, or there is moderate certainty that the net benefit is moderate to substantial.
Offer or provide this service.
C
The USPSTF recommends selectively offering or providing this service to individual patients based on professional judgment and patient preferences. There is at least moderate certainty that the net benefit is small.
Offer or provide this service for selected patients depending on individual circumstances.
D
The USPSTF recommends against the service. There is moderate or high certainty that the service has no net benefit or that the harms outweigh the benefits.
Discourage the use of this service.
I statement
The USPSTF concludes that the current evidence is insufficient to assess the balance of benefits and harms of the service. Evidence is lacking, of poor quality, or conflicting, and the balance of benefits and harms cannot be determined.
Read the Clinical Considerations section of the USPSTF Recommendation Statement. If the service is offered, patients should understand the uncertainty about the balance of benefits and harms.
USPSTF Levels of Certainty Regarding Net Benefit
Level of Certainty Description High
The available evidence usually includes consistent results from well-designed, well-conducted studies in representative primary care populations. These studies assess the effects of the preventive service on health outcomes. This conclusion is therefore unlikely to be strongly affected by the results of future studies.
Moderate
The available evidence is sufficient to determine the effects of the preventive service on health outcomes, but confidence in the estimate is constrained by such factors as the number, size, or quality of individual studies. inconsistency of findings across individual studies. limited generalizability of findings to routine primary care practice. lack of coherence in the chain of evidence. As more information becomes available, the magnitude or direction of the observed effect could change, and this change may be large enough to alter the conclusion.
The USPSTF defines certainty as "likelihood that the USPSTF assessment of the net benefit of a preventive service is correct." The net benefit is defined as benefit minus harm of the preventive service as implemented in a general, primary care population. The USPSTF assigns a certainty level based on the nature of the overall evidence available to assess the net benefit of a preventive service.
Low
The available evidence is insufficient to assess effects on health outcomes. Evidence is insufficient because of the limited number or size of studies. important flaws in study design or methods. inconsistency of findings across individual studies. gaps in the chain of evidence. findings not generalizable to routine primary care practice. lack of information on important health outcomes. More information may allow estimation of effects on health outcomes.
outcomes. The USPSTF found at least adequate evidence that treatment with continuous positive airway pressure (CPAP) and mandibular advancement devices (MADs) can improve intermediate outcomes (eg, the apnea-hypopnea index [AHI], Epworth Sleepiness Scale [ESS] score, and blood pressure) in populations referred for treatment. However, the applicability of this evidence to screendetected populations is limited. The adequacy of the evidence varies based on the type of intervention and the reported intermediate outcomes. The USPSTF found inadequate evidence on the link between change in the intermediate outcome (eg, AHI) and reduction in the health outcome (eg, mortality). The USPSTF found evidence that treatment with CPAP can improve general and sleeprelated quality of life in populations referred for treatment, but the applicability of this evidence to screen-detected populations is unknown. The USPSTF found inadequate evidence on whether treatment with CPAP or MADs improves other health outcomes (mortality, cognitive impairment, motor vehicle crashes, and cardiovascular or cerebrovascular events). The USPSTF also found inadequate evidence on the effect of treatment with various surgical procedures in improving intermediate or health outcomes.
Harms of Early Detection and Intervention or Treatment
The USPSTF found inadequate evidence on the direct harms of screening for OSA. The USPSTF found adequate evidence that the harms of treatment of OSA with CPAP and MADs are small. Reported harms include oral or nasal dryness; eye or skin irritation; rash; epistaxis; pain; excess salivation; and oral mucosal, dental, and jaw symptoms. The USPSTF found inadequate evidence on the harms of surgical treatment of OSA.
USPSTF Assessment
The USPSTF concludes that the current evidence is insufficient to assess the balance of benefits and harms of screening for OSA in asymptomatic adults. Evidence on screening tools to accurately detect persons in asymptomatic populations who should receive further testing and treatment of subsequently diagnosed OSA to improve health outcomes is lacking, and the balance of benefits and harms cannot be determined.
Clinical Considerations
Patient Population Under Consideration
This recommendation applies to asymptomatic adults (18 years and older). It also applies to adults with unrecognized symptoms of OSA ( Figure 2 ). This includes persons who are not aware of their symptoms or do not report symptoms as being a concern to their clinician. This recommendation does not apply to persons presenting with symptoms (eg, snoring, witnessed apnea, excessive daytime sleepiness, impaired cognition, mood changes, or gasping or choking at night) or concerns about OSA, persons who have been referred for evaluation or treatment of suspected OSA, or persons who have acute conditions that could trigger the onset of OSA (eg, stroke). Care of these persons should be managed as clinically appropriate. This recommendation also does not apply to children, adolescents, or pregnant women.
Suggestions for Practice Regarding the I Statement Potential Preventable Burden
Based on data from the 1990s, the estimated prevalence of OSA in the United States is 10% for mild OSA and 3.8% to 6.5% for moderate to severe OSA. [1] [2] [3] Current prevalence may be higher,
given the increasing prevalence of obesity. 4, 5 Extrapolation from long-term follow-up data from the Wisconsin Sleep Cohort Study (1988-1994 to 2007-2010) results in an estimated prevalence of 16% for mild OSA and 10% for moderate to severe OSA. 4 The 
Balance of Benefits and Harms
For a summary of the evidence systematically reviewed in making this recommendation, the full recommendation statement, and supporting documents, please go to https://www.uspreventiveservicestaskforce.org.
Risk factors associated with obstructive sleep apnea (OSA) include male sex, older age (40 to 70 y), postmenopausal status, higher body mass index, and craniofacial and upper airway abnormalities. Evidence on other risk factors, such as smoking, alcohol and sedative use, and nasal congestion, is sparse or mixed.
Evidence on the use of validated screening questionnaires in asymptomatic adults (or adults with unrecognized symptoms) to accurately identify who will benefit from further testing for OSA is inadequate.
Treatment with continuous positive airway pressure or mandibular advancement devices can improve intermediate outcomes (apnea-hypopnea index, Epworth Sleepiness Scale score, and blood pressure) in populations referred for treatment. However, the applicability of this evidence to screen-detected populations is limited.
The USPSTF concludes that the current evidence is insufficient to assess the balance of benefits and harms of screening for OSA in asymptomatic adults.
prevalence of severe OSA in asymptomatic persons is unknown. In the Wisconsin Sleep Cohort Study, approximately 6% of adults with no or mild OSA progressed to moderate to severe OSA over 4 years. 7 Risk factors associated with OSA include male sex, older age (40 to 70 years), postmenopausal status, higher BMI, and craniofacial and upper airway abnormalities. The evidence on other risk factors, such as smoking, alcohol and sedative use, and nasal congestion, is sparse or mixed. 1 Observational studies have reported an association between severe OSA and mortality risk. 8 In theory, screening for OSA could improve mortality by identifying OSA early and providing treatment before it can adversely influence mortality. Although studies generally show that treatment of OSA with CPAP and MADs improves intermediate outcomes, such as AHI and ESS score, there is a lack of studies demonstrating that change in AHI or ESS score improves health outcomes, and no well-controlled trials have demonstrated an improvement in mortality with treatment of OSA.
In trials reviewed by the USPSTF, treatment with CPAP effectively reduced AHI to normal (<5) or near-normal (<10) levels. Treatment with MADs showed more modest improvements in AHI. Treatment with either CPAP or MADs improved ESS scores by approximately 2 points, and trials evaluating treatment with CPAP also found reductions in blood pressure. However, the clinical significance of these small reductions is unclear. Of note, trials that evaluated treatment with CPAP or MADs were primarily conducted in referred or sleep clinic patients, not screen-detected patients from primary care settings.
Potential Harms
Direct evidence on the harms of screening for OSA is lacking. Commonly reported harms of treatment with CPAP include oral or nasal dryness, eye or skin irritation, rash, epistaxis, and pain. 1 An estimated 14% to 32% of patients discontinue treatment with CPAP over 4 years. 6 Commonly reported harms of treatment with MADs include oral mucosal, dental, or jaw symptoms, such as mucosal or dental pain, discomfort or tenderness, mucosal erosions, and jaw or temporomandibular joint pain or discomfort. Less common harms include oral dryness and excess salivation. Limited study data suggest that 7% of patients discontinue treatment with MADs because of harms. Other Considerations
Research Needs and Gaps
The identification of valid and reliable clinical prediction tools that could accurately determine which asymptomatic persons (or persons with unrecognized symptoms) would benefit from further evaluation and testing for OSA is needed. In addition, studies that evaluate the effect of OSA treatments or interventions on health outcomes (eg, all-cause and cardiovascular mortality, cardiovascular disease and cerebrovascular events, motor vehicle crashes, and cognitive impairment) that are adequately powered and have an appropriate length of follow-up are needed. Studies are also needed to evaluate whether improvement in AHI (for mild to severe OSA) leads to improvement in health outcomes. These represent critical gaps in the current evidence base. The USPSTF has identified the need for further research on the effect on health outcomes of screening for OSA among asymptomatic persons in the general population, as well as the role of sleepiness in determining health outcomes. More data on the natural history of mild OSA are also needed, in particular the rates of progression from mild to severe OSA, the length of duration before progression, and the magnitude of benefit if OSA is identified and treated earlier.
Discussion
Burden of Disease
Obstructive sleep apnea is the repeated collapse and obstruction of the upper airway during sleep, which results in reduced airflow (hypopnea) or complete airflow cessation (apnea), oxygen desaturation, and arousals from sleep. 6 The severity of OSA can be categorized as mild, moderate, or severe based on the number of apnea and hypopnea events per hour (known as the AHI). 1 An AHI of 5 to less than 15 is considered mild, 15 to less than 30 is considered moderate, and 30 or greater is considered severe. Obstructive sleep apnea syndrome (OSAS) is defined as having an AHI of 5 or greater with evidence of daytime sleepiness. Reported estimates of OSA prevalence vary based on the study definition of OSA, sampling bias, and year of study publication. 10 A 2013 systematic review reported an estimated prevalence of 2% to 14% based on 4 community-based studies, 11 while 2 US-based studies conducted in the 1990s reported an estimated prevalence of 10% for mild OSA and 3.8% to 6.5% for moderate or severe OSA. [1] [2] [3] Obstructive sleep apnea is more common in men than in women (odds ratio, 3.1 [95% CI, 2.5 to 3.8]) 11 and increases with age through the 60s and 70s and then plateaus. [12] [13] [14] The prevalence difference between men and women narrows after menopause. 2, 3, 14, 15 In both men and women, observational studies have found that the prevalence of OSA progressively increases as BMI increases. Using data from the Wisconsin Sleep Cohort Study, 1 study found that a 10% increase in weight was associated with a 6-fold increase in risk of incident OSA over 4 years of follow-up. 
Scope of Review
The USPSTF commissioned a systematic review 1, 8 to evaluate the evidence on the accuracy, benefits, and potential harms of screening for OSA in asymptomatic adults seen in primary care, including those with unrecognized symptoms. The systematic review also evaluated the evidence on the benefits and harms of treatment of OSA on intermediate outcomes (eg, change in AHI, sleepiness, and blood pressure) and health outcomes (eg, mortality, quality of life, cardiovascular and cerebrovascular events, and cognitive impairment). The review focused on studies in adults 18 years and older and excluded children, adolescents, and pregnant women.
Accuracy of Screening and Diagnostic Tests
Several screening questionnaires and clinical prediction tools have been developed to identify persons who are at higher risk of OSA. The USPSTF found evidence on 2 tools that have been evaluated in primary care or general populations (vs referral populations): the Berlin Questionnaire and the MVAP tool. 1 The Berlin Questionnaire was evaluated in a single cross-sectional study that sampled Norwegian residents from the National Population Register; 16 302 participants completed the questionnaire, and 518 went on to have polysomnography. 16 Based on analyses that adjusted for oversampling of high-risk participants, the Berlin Questionnaire had a sensitivity of 37.2% (95% CI, 36.0% to 38.4%) and a specificity of 84.0% (95% CI, 83.2% to 84.7%) when using an AHI cutpoint of 5 or greater. Using an AHI cutpoint of 15 or greater, the Berlin Questionnaire had a sensitivity of 43.0% (95% CI, 41.2% to 44.8%) and a specificity of 79.7% (95% CI, 79.0% to 80.5%). 1, 16 Overall, the study found poor accuracy. In addition, this single study has not been externally validated and was found to have moderate risk of bias due to missing data, attrition bias, and spectrum bias. Two studies evaluated the MVAP tool in community or primary care settings. Although both studies were published by the same research group, one study was conducted in Medicare patients with daytime sleepiness (n = 452), 17 while the other was conducted in patients with hypertension (n = 250) visiting internal medicine practices (US Department of Veterans Affairs medical center system and a university-based hypertension clinic).
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Among the Medicare patients with daytime sleepiness, the MVAP tool had a sensitivity of 90.9% and a specificity of 64.4% to predict severe OSAS (defined in the study as an AHI Ն30 and ESS score >10). 17 Among patients with hypertension, the MVAP tool had a sensitivity of 91.5% and a specificity of 43.9% to predict severe OSAS. 18 When unattended, in-home portable sleep monitor testing was added, the sensitivity of the MVAP tool to predict severe OSAS increased to 90.9% and specificity increased to 75.7% 17 ; in the study of Medicare patients, while sensitivity decreased to 88.2%, specificity increased to 71.6% among patients with hypertension. 18 The 2 studies that evaluated the MVAP tool were conducted in populations that had a high prevalence of OSAS (and thus were more likely to be symptomatic) and a high risk of spectrum bias (ie, the study population does not represent the general primary care population). The USPSTF also evaluated the evidence on the accuracy of diagnostic tests for OSA. In particular, it evaluated the evidence on the various types of portable sleep monitors compared with polysomnography. Evidence was obtained from 2 systematic reviews and 19 additional studies. 1 Most studies evaluated type III and type IV portable monitors. The USPSTF reviewed evidence from 3 studies (n = 160) on type II portable monitors, 21 studies (n = 1691) on type III portable monitors, and 84 studies (n = 8773) on type IV portable monitors. 1 None of the studies were conducted in screen-detected populations, and most were conducted in referral populations being evaluated for suspected OSA. Studies were conducted in a variety of settings (home or laboratory) and used a variety of AHI cutpoints, which were not always well reported. 1 The overall quality of evidence on type II and type IV portable monitors was found to be fair, while the overall quality of evidence on type III portable monitors was found to be good. A broad range of sensitivity and specificity was reported across multiple AHI cutpoints. Generally, studies on type II and type III portable monitors reported moderate to high sensitivity and specificity, whereas sensitivity and specificity of type IV portable monitors was highly variable and inconsistent (more information is available in Table 5 of the full evidence report 1 ). Overall, consistent with findings from other systematic reviews, type III and type IV portable monitors seem to be generally accurate in diagnosing OSA but have a wide and variable bias in estimating actual AHI 6, 19 in patients being evaluated for suspected OSA. It is unclear how these portable sleep monitors would perform in asymptomatic, screen-detected persons.
Effectiveness of Early Detection and Treatment
The USPSTF found no studies that directly evaluated the effect of screening for OSA on health outcomes, such as mortality, quality of life, and cardiovascular and cerebrovascular events. The USPSTF did identify and review studies on the effect of treatment on intermediate outcomes (eg, AHI, ESS score, and blood pressure) and health outcomes (eg, mortality, quality of life, and cardiovascular and cerebrovascular events). The USPSTF reviewed evidence from 76 good-to fair-quality treatment trials that described the effect of various interventions on intermediate outcomes, including AHI, ESS score, and blood pressure. 1 The most evidence was available on CPAP and found (WMD, −1.5 [95% CI, −2.8 to −0.2]; 5 studies; n = 267) but not blood pressure. Five studies evaluated treatment with upper airway surgery; each evaluated a different surgical technique. Findings on AHI were inconsistent, and no statistically significant improvements in ESS score or blood pressure were found. Although studies generally showed that treatment with CPAP reduced AHI to near-normal levels, treatment with MADs resulted in more modest reductions, and the clinical significance of the small reductions in ESS score is uncertain. Small reductions in blood pressure are associated with cardiovascular disease benefits at the population level, but no evidence of this benefit was seen in these studies. Further, given that most of the trials were conducted in referred or sleep clinic patients, the applicability of this evidence to a screen-detected population is limited. The USPSTF reviewed evidence from 50 fair-to good-quality trials that evaluated the effect of various treatments or interventions on health outcomes. 1 The most evidence was available on CPAP; however, the USPSTF found the evidence on most outcomes to be inadequate because of short length of follow-up and underpowered studies (ie, too few events observed). Thirty-one trials (n = 2673) reported on the effect of treatment with CPAP on mortality; most trials (29/31) followed up participants for only 12 weeks or less, and most trials (27/31) reported no deaths in either study group. 1 Twelve trials reported on cognitive function; however, they used heterogeneous outcome measures, which made comparison difficult, and results were generally inconsistent. Five trials (n = 1529) reported on incidence of myocardial infarction. Most trials (4/5) followed up participants for less than 1 year, and when combined, only reported 1 death (in the control group). Few trials reported on motor vehicle crashes, cerebrovascular events, or heart failure. 1 Evidence was available on general and sleep-related quality of life, and there were small but statistically significant improvements in sleep-related quality-of-life scores, but the clinical significance of these improvements is unclear. Importantly, given the characteristics of included study participants (who were from sleep clinics or referral populations, were largely symptomatic, and had daytime sleepiness and more severe OSA), the applicability of this evidence to an asymptomatic, screen-detected population is questionable. Few studies reported on the effect of treatment with MADs (6 studies; n = 510) or upper airway surgery (4 studies; n = 187) on any health outcomes. Despite the consistent observational findings of an association between severe OSA and increased mortality, the USPSTF identified no studies that reported on change in AHI and associated change in mortality. Thus, it is unclear whether treatments that improve AHI would also improve mortality.
Potential Harms of Screening and Treatment
The USPSTF identified no studies that directly evaluated the harms of screening for OSA. A subset of studies that evaluated the effectiveness of various OSA treatments also reported on harms of treatment. Nine studies (n = 1759) reported on harms of treatment with CPAP. Follow-up in these studies was generally from 8 to 12 weeks, and most participants were men, with a mean age range of 42 to 61 years, who were overweight or obese (mean BMI, 27-39 [calculated as weight in kilograms divided by height in meters squared]). Overall, 2% to 47% of trial participants reported any adverse effects from treatment with CPAP, including oral or nasal dryness, eye or skin irritation, rash, epistaxis, and pain. 1 Eight trials (n = 443) reported on harms of treatment with MADs. Follow-up in these studies was generally from 4 to 6 weeks. In 7 trials, 17% to 74% of participants reported oral mucosal, dental, or jaw symptoms, compared with 0% to 17% of participants in comparator groups. In 4 studies, 5% to 33% of participants reported oral dryness, compared with 0% to 3% in control groups, and in 3 studies, 23% to 68% of participants reported excessive salivation, compared with 0% to 3% in comparator groups. 1 Four trials (n = 205)
reported harms of treatment with upper airway surgery; 1% to 81% of participants reported any harms, which included pain, postoperative bleeding, difficulty speaking and swallowing, change in vocal quality, hematomas, ulcerations, infections, and temporary nasal regurgitation. Studies that evaluated the effect of treatment with CPAP or MADs on mortality were either underpowered or of too short duration to detect a difference between treated and untreated groups, and no studies reported on whether change in AHI or ESS score affects mortality. Fewer studies reported on the harms of treatment. Overall, the USPSTF was unable to determine the magnitude of the benefits or harms of screening for OSA or whether there is a net benefit or harm to screening in asymptomatic adults or adults with unrecognized symptoms.
How Does Evidence Fit With Biological Understanding?
According to observational studies, severe untreated OSA has been found to be associated with an increased risk of all-cause and cardiovascular mortality. 1 Other adverse outcomes that have been reported include increased risk of motor vehicle and other crashes; cognitive impairment; lost work days, work disability, and impaired work performance; and decreased quality of life. 1 However, it is unclear what role OSA plays in causing these adverse outcomes, independent from other associated factors such as obesity, older age, hypertension, and general lifestyle. One hypothesis is that OSA leads to chronic disturbances in gas exchange, sympathetic nervous system arousal, and fragmented sleep. 1, 6 Response to Public Comment A draft version of this recommendation statement was posted for public comment on the USPSTF website from June 14 to July 11, 2016. Some comments expressed concern that the definition of "asymptomatic" is unclear, did not agree that an asymptomatic population is the same as persons with unrecognized symptoms, or expressed concern that many symptomatic patients do not report symptoms to their health care professional. The USPSTF discussed its definitional approach extensively when creating the research plan. In the research plan, the USPSTF established that persons without symptoms or with unrecognized symptoms are the population of interest in which to identify potentially unrecognized OSA. In response to comments, the USPSTF described common symptoms of OSA and defined what is meant by persons with unrecognized symptoms. Other comments suggested that a number of key studies were omitted that link OSA treatment to improved health outcomes. The USPSTF examined these studies and found they were either already included in the review, did not meet eligibility criteria for inclusion in the review, or were otherwise outside the scope of the review. A few comments suggested that persons who work in safety-sensitive transportation occupations (eg, truck drivers or rail operators) have unique testing needs. Clinicians seeking information on testing persons who work in these occupations can consult the appropriate agency's guidelines. The US Department of Transportation recently sought public input related to the evaluation of moderate to severe OSA among persons with these occupations. 19 
Recommendations of Others
The American Academy of Family Physicians' recommendation is consistent with that of the USPSTF and concludes that the current evidence is insufficient to assess the balance of benefits and harms of screening for OSA in asymptomatic adults. 20 The American College of Physicians recommends conducting a sleep study for patients with unexplained daytime sleepiness (grade: weak recommendation, lowquality evidence). It also recommends polysomnography for diagnostic testing in patients with suspected OSA. For patients without serious comorbid conditions, portable sleep monitors are recommended when polysomnography is not available (grade: weak recommendation, moderate-quality evidence). 21 The American Academy of Sleep
Medicine recommends that routine health maintenance evaluations include questions about OSA and evaluation for risk factors (obesity, retrognathia, and treatment-refractory hypertension). Positive findings should trigger a comprehensive sleep evaluation. 22 The National
Institute for Health and Care Excellence states that moderate to severe OSA or hypopnea syndrome can be diagnosed from patient history and an in-home sleep study using oximetry or other monitoring devices. In some cases, further studies that monitor additional physiological variables in a sleep laboratory or at home may be required, especially when alternative diagnoses are being considered.
